BUILD THE FUTURE



STYLISH
Lincoln Electric
Equipment
(DavisTech
Partner)

- 1\%?'__
? ! ﬂ | 'n.I
I : !'l all

STEADY
HANDS
Sweet, straight
weld bead

Education that is:

HANDS-ON
FLEXIBLE
TRANSFERRABLE

900 hours transfers

up to 30 credit hours at

Utah higher ed institutions
davistech.edu/transfer-options {SHSHRI

Gabi Rhodes
2019 Student of the Year
Learn more about Gabi's story at davistech.edu/news

EYE FOR
DETAIL

<« Meet Gabi. She’s an extremely @g

talented welder who learned her skills

at Davis Tech. Now she can get a great paying
job just about anywhere, and her training
transfers to many Utah universities

and colleges.

35 PROGRAMS
Business and IT
Construction
Health Professions
Manufacturing
Service Professions
Transportation

TUITION
is FREE

for High School O
Juniors & Seniors

DAVISTECH

davistech.edu

550 E 300 S Kaysville, Utah
801.593.2500

FINANCIAL

SERVICES

— that always

MAKE THE GRADE

There’s no better time than now to start planning your financial

future. Which is why America First designed A+ products, tools,

and services to help you make the most out of your money in high

-~

school, college, and everything beyond. " ke

/

e Exclusive student accounts

* Low-rate auto loans

* Free financial planning

e And a lot more

~

AMERICA FIRST

CREDIT UNION

R ACN >

1-800-999-3961 | americafirst.com

FEDERALLY INSURED BY NCUA/EQUAL OPPORTUNITY LENDER.



A LETTER FROM THE UTAH
STEM ACTION CENTER

Welcome to this special edition mag-
azine that is all about STEM! Why do
we care about STEM so much that
we want to dedicate an entire maga-
zine to fun and exciting stories about
STEM?

It starts with understanding what
STEM is, which is much more than the
acronym - STEM - or science, tech-
nology, engineering and math. We
believe that STEM is a way of think-
ing, doing and exploring. It gives the
world a sense of wonder and helps
to grow curiosity. It can give all of us
a “toolbox” to solve problems, with
solutions in medicine and healthcare,
transportation, communication, envi-
ronmental challenges, and defense.

STEM is for everyone!

STEM also pairs well with so many
other things like art, sports, and his-
tory. For example, an understanding
of STEM can help with athletic per-
formance, safety and treatment of
injuries. The technology and engi-
neering in sports equipment is fas-
cinating and a major industry in this

country. Graphic design and digital

media are great examples of where
art and STEM work together to result
in inventive brand design and video
games. The design of products, such
as the iPhone, is high tech at its ar-
tistic design best! My favorite has al-
ways been history. So often we forget
how understanding innovation and
technology has shaped our history
and culture, as well as our lifestyle.
Our ability to communicate with a
few thumb maneuvers through a text,
or make a payment with Venmo re-
minds us of how technology has

changed our lives.

| invite you to flip through these
pages and enjoy the stories of STEM
and let them inspire you to think of
ways that it has changed your life,
or your child’s life. | also encourage
you to contact us at the Utah STEM
Action Center if you have questions
about STEM education, careers and

resources! &

Best wishes,

Tami Goetz, Ph.D.
Director, Utah STEM Action Center
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The Impact of Energy in our Life

Energy is all around us and comes from a variety of sources — the sun, water, wind, coal, oil, natural gas and even
wood. It powers our daily lives — the phones in our pockets, the game consoles at home, the lights in our room, the
cars in our garage, the heat in our buildings and even the production of the clothes we're wearing.

Energy efficiency and conservation play an integral role in meeting the demands of our thriving economy

and growing population. Energy efficiency simply means using less energy to do the same thing, while energy
conservation means any action that reduces energy use. Everyone can conserve energy, be more efficient, save
money and preserve the environment.

Think about electricity. It’s all around us and enables so much of what we do each day. But where does it come
from? What does it cost to actually use? And how can we be more efficient in how we use it?

How much energy does your home use each day? Below is a list of everyday items that use energy. Count the
number of those devices in your home and then multiply that by the cost per day. At the bottom you'll see the
estimated total cost of energy in your home each day. What can you do to conserve energy and be more energy

efficient?
Item Quantity in the house | Cost per day | Total cost per day
Phone (charging 10 hours) $0.15
TV (4 hours/day) $2.16
60-watt incandescent light bulb (5 hours/day) $0.90
Game console (3 hours/day) $0.52
Desktop computer (8 hours/day) $3.37
Fridge (24 hours/day) $14.46
Air conditioner (4 hours/day) $1.93
Dishwasher (2 hours/day) $2.38
Washing machine (1 hour/day) $0.92
Dryer (1 hour/day) $10
Ceiling fan (24 hours/day) $3.02
Total cost per day

UTAH GOVERNOR'’S OFFICE OF
ENERGY DEVELOPMENT

Committed to Energy Education

The Governor’s Office of Energy Development (OED) is focused on educating and building the energy workforce
of tomorrow.

Energy, STEM and Workforce Development

Energy jobs pay nearly twice the Utah average. Utah is a national leader in energy research, innovation and
workforce development and is deeply integrated with the energy industry and renowned institutions and
laboratories — including the University of Utah, Utah State University and
FORGE. OED helps cultivate the energy workforce of tomorrow in a variety
of ways.

Since 2018, OED has partnered with the University of Utah to bring together
companies, students and faculty to showcase local, regional and national
programs and careers in the power, energy and mining sectors. More than
300 future members of the energy workforce have directly engaged with
energy professionals on career opportunities in the industry. The Utah
Power and Energy Career Expo is co-organized with Utah Smart Energy Laboratory (U-Smart) and the Career and
Professional Development Center at the University of Utah.

Energy Curriculum and Professional Development

OED has partnered with the Utah Science Teachers Association (USTA) to provide more than 35 energy lesson
plans that meet state SEEd standards. They are available for free at energy.utah.gov/education/curriculum. In
partnership with USTA, OED also sponsors teacher training events that walk through the energy curriculum.
These trainings are free and include lunch, lesson supply kits and relicensure points. OED also covers the cost of
finding substitute teachers.

Utah Energy Workforce Scholarship

In partnership with Chevron, OED has provided
over $90,000 in scholarships to students pursuing
STEM education at a Utah institute of higher
learning. This includes universities, trade and
technical schools and community colleges. Visit
energy.utah.gov/energy-education/scholarships
to learn more.

UTAH GOVERNOR'S OFFICE OF
ENERGY DEVELOPMENT






“Each day brings the oppor-
tunity tolearn something new
and, instead of being afraid, |
am excited by the idea of un-
answered questions and lin-

gering uncertainty.

to build hypotheses, design exper-
iments, and gather evidence in sup-
port of an argument. My early geol-
ogy kits changed into clay models
of plant cells, which in turn, were re-
placed by circuit boards — chemis-
try, biology, and physics bouncing off
each other and refracting their core

lessons in new settings.

By the time high school was over, |
felt torn between hard science and the
humanities. | knew a path in health-
care was the right fit for me, and that
meant studying hard science. But
would | have to give up my passions
for language, ethics, psychology, and
art? Did | have to surrender a part of

myself to go into medicine?

| chose to go to a historically wom-
en’s college in California and de-

clared a major in neuroscience with

an added focus in Chicanx-Latinx
Studies. My path led me to pair my
STEM-based classes with ones that
taught cultural humility and language
skills. Since | attended a historically
women’s college, being a woman in
STEM was unremarkable. | was ac-
cepted by my professors and peers
and encouraged to explore career

options that fed all my interests.

While in school, and now working
full-time in cardiovascular genetics
at Primary Children’s Hospital, I'm
still met with the same question from
strangers when they find out | work
in healthcare: “Are you a nurse?” The
question, although it sounds harm-
less, is unnerving. My male colleagues
are never asked this, though excep-

tional nurses come from all genders.

All across the country, | meet people

who | feel underestimate my exper-
tise, my training, and my ability to
speak for myself based on my gen-
der alone. These stereotypes about
women in STEM are damaging, not
just to individual self-worth and a
sense of belonging, but also because
they play into a long history of dis-

crimination in science.

But it’s changing. r

HOW MORE WOMEN CAN GET
INVOLVED IN THE SCIENCES

2020 has presented us with a unique
cultural moment in STEM. More peo-
ple are sharing their experiences than
ever before and thanks to their brav-
ery, we can all take part in this move-

ment for social change for women

and minorities in% SFEM. Their sto-
ries show us that injustices against
women, people of color, and other
structurally oppressed communities
can be traced back to the founda-
tions of science and education. It is
important to recognize how this his-
tory has lasting effects of prejudice
in our workplaces, in research, and in

the field today.

As scientists, we know there is
power in knowledge, and coming to
terms with these stories empowers us
to act. When we listen to the stories
of our peers, our teachers, mentors,
and our community, we are given the
privilege to honor them. Our stories
connect us, across time and space.
After all, good science comes from

great record-keeping and reflection.

-_13 —




Making a Difference
Where We Work and Live

“It’s time our science, both in
research and in those who work

in STEM, reflects the diversity
of the world around us.

Fidelity Investments is proud to sponsor
Utah STEM Fest 2020

It’'s time our science, both in re-
search and in those who work in
STEM, reflects the diversity of the
world around us. It was Rosalind
Franklin, whose work on the discov-
ery of DNA’s structure was stolen by
her male colleagues and published
without acknowledgment of her ef-
forts, who said, “Science and every-
day life cannot and should not be
separated.” It is vital that today’s sci-
entists, young and old be willing and
ready to have these hard conversa-
tions and embrace work that makes

STEM accessible.

As | think back on my Nancy Drew
and Rosalind Franklin-inspired jour-
ney to STEM, | am empowered to do
scientific work that connects differ-

ent areas of research and work that

connect me to my community. These
days, | am working to become a ge-
netic counselor, a role that combines
all my passions for molecular genet-
ics, ethics, humanities, and empa-

thetic care for my patients.

STEM has taught me the value of
pushing boundaries and asking tough
questions. It allows me to advocate
for my patients and my peers. Each
day brings the opportunity to learn
something new and, instead of being
afraid, | am excited by the idea of un-
answered gquestions and lingering un-
certainty. STEM teaches us valuable
lessons in collaboration and critical
thinking, but when we branch out and
explore all our passions, we're given
the tools to build a more equitable
pathway to STEM for all. &
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The Utah Frontier Observatory for Research in Geothermal Energy

Capturing even 2% of the thermal energy Milford FORGE Utah Site
~2 to 6 miles underground, can provide
2000 times the annual energy use in the USA

We are developing, testing,
and accelerating breakthroughs in
Enhanced Geothermal Systems (EGS)

UtahFORGE/STEM.com




By: Emily Lehnardt, MS

ans and animals.

HOW NASA MADE SPACE
TRAVEL POSSIBLE

For example, to transport astro-
|:1au't§ ;,a‘f-ely- to the moon'_iﬁ the 1950s,
NASA needed a rockét.-At the time,
the US had ballistic missiles but not

They worked tirelessly to build a
rocket called the Mercury-Redstone
launch vehicle (MR-1). After a lot of
work and test flights, NASA engi-
neers, scientists, technicians, and
mathematicians watched in anticipa-
tion as the rocket began to slightly

move upward. Things were looking



well for the scientists and crew mem-
bers, then the engine shut off, caus-
ing the rocket to settle back onto the

launch pad.

The incident caused NASA to abort
their first launch and scientists were

understandably disappointed.

NASA used this opportunity to col-
lect data, record results, revise ideas,
and improve procedures. Despite
MR-1 being a “failure,” they launched
MR-1A a short time later with the suc-
cessful launches of MR-2, MR-3, and
MR-4. The challenges and failures
NASA scientists and engineers ex-
perienced improved their designs,
deepened their ambition, and sharp-
ened their understanding of STEM
principles which ultimately paved the
way for the first group of astronauts

to walk on the moon in 1969.

HOW ONE BYU GRAD IS HELPING
NASA FIND LIFE ON MARS

Jani Radebaugh is a planetary sci-
entist at BYU who began her STEM
quest in both movies and in astron-
omy. She watched Star Wars as a child
and decided she wanted to explore

space. Then, she studied astronomy

to try to understand the secrets of
distant stars and planets. Much later,
she found that she could use geology
to act as if she were on the surface
of another planet, exploring it for the

first time.

STEM fields allowed Radenbaugh
to navigate her career path and find
something she loved. Now Radebaugh
travels the world with NASA, com-
paring geological features on Earth
to geological features on other plan-
ets and moons. Recently, NASA se-
lected her team to create, build, and
land a drone-like rotorcraft, named

Dragonfly, to Saturn’s moon, Titan.

“Dragonfly will explore Titan’s or-
ange and brown sand dune desert
landscape and methane riverbeds,
making my dream of traveling to Titan
closer to reality,” says Radebaugh,
mentioning that the landscape on the
mood includes rivers of methane and
plenty of sand dunes. These rivers
and dunes, believe it or not, create all

of the ingredients necessary for life.

The goal of the program, she says,
is to test if the conditions on Titan
are right for life by looking to see if
it already exists. In order to do so,

she and her team must utilize every

— 18 —
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Create to improve lives
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Be an intern/earn a scholarship

Be part of the Hill AFB Civilian STEM Workforce (o military commitment)
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Click on INSPIRE to learn about an F-35 pilot, a rocket scientist,
a Weber State football player turned engineer, a computer scientist,
a process engineer, and an F-16 System Design Engineer.

Students, Parents, Teachers, Counselors—Want to learn more or ™., *
schedule a career presentation? Contact alison.sturgeon.1@us.af. mil i
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aspect of STEM. “We will have to en-
gage all the fields of STEM to recog-
nize and interpret life if and when we
find it. Most of us think it will proba-
bly exist in a form that’s difficult for

us to recognize,” she says.

“We need to use physics to see if
the heat and behavior of the environ-
ment is being modified by life, to use
chemistry to analyze the chemical re-
actions created by life, to use geol-
ogy to see the shapes or even fossils
in the rocks, engineering to bring the
correct instruments to measure the
materials, and math to understand if
the numbers we are seeing are cor-
rect. This adventure on Titan that we

will undertake with Dragonfly will

require all of our mental resources.”

Though the field can be challeng-
ing at times, Radebaugh is excited to
see what the next generation of sci-
entists will make possible at NASA
with STEM and encourages students
to take the leap, for it could be a ca-

reer perfect for you.

“The fascinating world of STEM en-
hances communication, creativity,
collaboration and thinking critically
to solve real-life problems,” she says.
“Improving upon our failures to over-
come challenges, we can assist each
other in our universal quest to dis-
cover the hidden treasures of sci-
ence, technology, engineering, and
math.”
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DESIGN YOUR
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Join us for fun, engineer-hosted
STEM curriculum including:

In-Classroom Field Trips (Northern UT)
Virtual Field Trips

Online Space Missions

Summer Camps in 2021

Visit us online for exciting STEM news
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MASKING UTAH WELCOME TO OUR OFFICE

by ELLEN FAGG WEIST

MAYBE WE'LL REFER TO 2020 AS THE YEAR OF THE MASK.

In Utah, the demand for personal protective equipment sparked
remarkable partnerships, linking the technical expertise of maker
spaces, like the Utah PPE Makers Group, with a fleet of available
3-D printers in maker spaces, schools, universities and libraries.

The goal? To print shields for healthcare workers, super powered
by a $20,000 donation from Micron Technology. In March,
UServeUtah set a goal seeking 10,000 face shields. By July,
community partners had printed and donated more than 18,000;
extra shields were offered to dental workers. “It was amazing to
watch the community come together and solve problems,” says
Becca Robison, program manager at STEM Action Center, which
connected schools and libraries to the mask-making effort. “It’s
been so amazing and humbling to see people jump into action.”

Now the collaborators are working with the state’s Division of
Indian Affairs and American Indian Services to donate six 3-D
printers (and 120 rolls of filament) to the Navajo Nation.

Beyond masks and shields, the partners have ambitious plans
to find other ways to use this informal, never-been-connected
network of printers. “If the need arises, a lot of people are
interested in printing again,” Robison says. “We’ve got a lot of
partners ready to step up to the plate.”

Originally published in the Utah Department of Heritage & Arts’ MUSE
magazine. For more stories, visit: bit.ly/MUSEfall2020 or sign up here:
bit.ly/MUSEemails.

THE WORLD IS YOUR WORKPLACE

DURING EMERGENCIES, Utah receives credit toward Federal Emergency Management
Agency matching funds by volunteering or donating resources through UServeUtah.

To donate or volunteer, call 888-755-UTAH (8824), email volunteers@utah.gov, or visit up to you. You can design, create, and build the future. Geneva
userve.utah.gov/disaster-volunteer.

When you are trained in the STEM fields, the whole world opens

Rock is a top-rated company with a portfolio of award-winning
PRINT face shields for medical workers on your own 3D printer and donate them

through UServeUtah: stem.utah.gov/covid-19-response-3d-printing. proieds across the state of Utah. We have a premier team of

VISIT UServeUtah's resource page to find volunteer opportunities, donate supplies, engineers, project managers, and operators, and we need you
access COVID-19 resources, and recruit volunteers: userve.utah.gov/emergency-response. - the best and brightest - to continue our |egc1cy of |eoding the
industry in Building a Better Community.

Action Center

> stem.utah.gov {%} Utah STEM

302 WEST 5400 SOUTH, SUITE 200 | MURRAY, UTAH 84107 | 801.281.7900 | GENEVAROCK.COM C) CLYDE.



3D PRINTING OUR W
BETTER WORLD

Thanks to 3D printing technology.

By: Tamara L. Goetz, Ph.D

\ 4

WHAT IF YOU COULD replace a
body part with the push of a but-
ton? Engineers are working to do just
this by developing the ability to mass
print organs for transplant, includ-
ing blood vessels and heart valves.
Or what if you could whip up your
dream house or boat? One like the 25
ft, 5,000-pound patrol boat that the
University of Maine printed in only 72
hours? Though it sounds like some-
thing out of a science-fiction movie,
things like this aren’t just a dream
anymore thanks to the advent of 3D

printing.

It’s pretty magical what you can do

with 3D printing. In fact, 3D printed
objects commonly change human
and animal lives for the better. For
example, technicians can use print-
ing technology to create replace-
ment limbs for animals. There are
even some amazing stories about ea-
gles and toucans that have had “beak
replacements” made possible by this

incredible technology.

3D printing has been used for a wide
variety of disciplines including manu-
facturing, architecture, and medicine.
Compared with traditional manufac-
turing methods, 3D printing is faster

and easier to customize. Almost




‘3D printed objects
monly change human and an-
imal lives for the better.

anything can be printed, in any size
or shape, using one machine, and ma-
terials are recyclable which creates

less waste.

There are so many possibilities for 3D
printing, and they can happen in your
home. It’s becoming more common
for households to have a 3D printers
to foster creativity and resourceful-
ness. These kinds of printers can be
used to create that missing part for
a do-it-yourself auto restoration proj-
ect. Or you can make kitchen tools
such as citrus juicers or bag clips, or
create an unlimited supply of cara-
biners for use in nearly every room.
3D printers can even be used to make

new toys.

“3D printing can change the whole

paradigm of how our children will

see innovation and manufacturing in
America,” says Makerbot CEO, Bre
Pettis.

If you’re eager to be a part of that in-
novation, we invite you to email our
“Save the World with 3D Printing” ex-
pert, Becca Robison at beccarobi-
son@utah.gov with any of your print-
ing ideas. You can even put your idea
out there on Snapchat or Instagram
using the hashtag #STEMweek or
mentioning @STEMutah. If your idea
passes Becca’s inspection, we will
take it to the STEM Action Center’s
Innovation Hub and send you an invi-

tation to give your idea a try.

It’s pretty magical what you can do
with 3D printing. We hope you think

so too. @
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At US Synthetic, our vision is to improve lives.
That’s why, we're working hard to support the

*
}' h et development of tomorrow’s problem solvers in our ENGINEERING
48 i I c local schools through STEM education programs. @
® Through our Engineering Good initiative, we're
teaming up with like-minded local partners—Utah G o o D

a C h a m p | 0 nX CO m p a ny Underwater Robotics, Thanksgiving Point, Infini-D
Learning, and others—to donate thousands of
hours of service yearly to make a difference.
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Diamond Bearings

The seals in conventional bearings can easily
fail in harsh, corrosive environments.

Our field-tested diamond bearings offer longer
life and handle higher loads in applications
running in the most unforgiving environments.
Instead of sealing out harmful process fluids,
our bearings use these fluids as a coolant.

P Benefit

- Handles extremely high loads

- Made of the hardest material on earth

- Simplifies equipment by eliminating seals
and separate lubrication systems

- Offers a low coefficient of friction
(as low as 0.01).
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UNDERWATER ROBOTICS

CREATE.
Whether you visit our venues or participate in our programs, there is always _ - I

an opportunity to learn at Thanksgiving Point! Our multitude of hands-on . : ;

STEM learning experiences are a fun way to discover the natural world, = : o J - :

design solutions to real-world problems, try your hand at entomology, _ : :
paleontology, robotics, engineering, coding, and much more. Our in-house . g ' 3 ; > 4 : D E S I G N

experts and trained educators guide learners of all ages in their discovery : o : _ 3 . .
of science and engineering and support their in-school curriculum with AP ' : E

proven exploration-based learning techniques. Come to Thanksgiving Point
to have fun with science, make new friends, and make school easier!

Out-of-school learning experiences are proven to increase academic
achievement, improve attitudes toward learning, school, and teachers, boost
social and emotional development, and promote health and wellness.

Have you ever wondered how electricity powers
your devices? Have you ever wanted to build
something from the ground up? Maybe you've sat
in a math or science class and wondered, “\When

a 1L
o401

Build your own remotely operated vehicle with
For more information on camps, classes, and other STEM-related activities, UUR and find answeres to all these questions!

call 801.768.4971 or visit us online at ThanksgivingPoint.org/Education.
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UTAH VALLEY UNIVERSITY

CGl is a creative mind’s dream be-
cause it combines the perfect blend
of STEM and art, and it’s possible to
bring anything that you want to life.
CGI gives filmmakers the power to
create entire highways from still im-
ages instead of closing down major
roads to film scenes, or even to cre-

ate complete fantasy worlds.

SPECIAL EFFECTS MAKEUP RE-
QUIRE A WORKING KNOWLEDGE
OF ANATOMY

Before CGIl was introduced to the in-
dustry by University of Utah scientists
Fred Parke and Edwin Catmull, spe-
cial effects makeup was used to cre-
ate classic looks like those in Creature
from the Black Lagoon or Planet of
the Apes. Even today, high-quality
special effects makeup and prosthet-
ics is key to creating realistic and be-
lievable scenes in movies. And guess

what? This requires STEM too.

When special effects makeup artists
begin creating their art, it’s critical
that they have a good understand-
ing of the anatomy of what they are

creating. This knowledge of anatomy

is necessary when creating realis-
tic scratches, bruises, and gashes on
a human character after they have
been through battle. In the indus-
try, it’s no secret that understanding
the human body is the key to creat-
ing award-winning special effects

makeup!

And what about monsters? If a mon-
ster has gills, makeup artists need to
study aquatic gill-having animals to
ensure they’re movie-monster looks
right. If the creature is extra hairy,
makeup artists study extra hairy an-
imals for inspiration. The key to be-
ing a well-rounded special effects
makeup artist is having a good un-
derstanding of many different types

of creatures right here on Earth!

Whether you’re obsessed with
watching makeup artists on YouTube
orjustlove goingall-out on Halloween,
now is a perfect time to take the
leap and start testing out special ef-
fects makeup! Dream up a character,
or draw inspiration from your favor-
ite cinematic beasts. Do a bit of re-
search, and you’ll be delighted by the
amazing things you can create when

you blend makeup and anatomy.
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SOUND TTHNICIAN§ USE S
ENCE TO CREATE
EFFECTS

CGl and special effects makeup work
together to create an immersive vi-
sual experience for the moviegoer,
but without sound that film experi-
ence isn’t quite complete. Much like
with CGI and special effects makeup,
the creation of sound effects for mov-

ies isn’t just an art, it’s a science.

Many of the organic sounds you
hear in films—like a character walk-
ing, chewing, or swishing their coat—

aren’t created on set during filming.

Instead, production companies work
with foley artists who tirelessly work
to create the realistic sounds heard

while watching movies.

Foley artists use a collection of odds
and ends to create their sound ef-
fects. When doing this, they exam-
ine the physical characteristics of
the items they're using compared
to what’s shown on screen to en-
sure accuracy of sound. Artists also
have to have a solid understanding
of resonance— the vibrations, am-
plitudes, and pitches that work to-
gether to create different sounds.
Understanding resonance allows fo-
ley artists to make a wide variety of

sound effects with only a few objects.

STEM disciplines are used for virtu-
ally all of the movie making experi-
ence. Next time you watch a movie
with your friends or family, pay spe-
cial attention to the art and STEM el-
ements that bring the movie to life!
How can you recreate them in your
own projects? Now is the time to
start creating! And who knows, if
you choose a career in this field you
might end up working on a team that

creates an Academy-Award-winning

film. @
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Meet the needs of the whole student

First research based platform to combine subject mastery,
21st-century skills, and SEL

How it works

Review the Data

Students work together in a See how well each student

gamified setting to resolve a performed in a variety of
standard driven crisis areas

Run a Mission

Choose which standards-tied
mission will best capstone your
instruction (SEEd aligned)

Logan Toone, Ph.D, Assistant Superintendent, Davis School District

"As a District we are actively promoting project-based learning and STEM-focused learning. The
Infini-D program provides an accessible and exciting path to those efforts for both our teachers and
our students. Not only has it become an invaluable resource, but the kids actually love it. It's not
just another boring thing the kids have to endure because we ask them to, they actually want to do
it!

First 50 teachers to send to
will
get our remote platform for free!

Website: infinidlearning.com
Email: info@infinidlearning.com
Phone: 801-900-3626

INFINI®
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Canyon. Wﬁen you arrive, you dis-
oy cover that the skier fell into a small ra-

In the great outdoors, physics, geology, and technol- vine only reachable by snow anchor.

ogy can mean the difference between life and death. You assess what you're looking at:
It’s a 60-degree slope, a 160-pound
By: Colleen Fisher skier, with 30 vertical feet below you.
You have to understand how deep to
drill the anchors into the snow to en-
sure it holds. What type of pulley sys-
tem will need to be used? How long
should the rope be to make it down

and back safely?

a ke % £ oy
AN Tk der '..., You have to ensure there is noth-
AND F - i .

; A X in%tﬁat could put you or your team

; in"dfanéer during the rescue—that

means understanding snow science
and the geography of the area. You
need to know the water density of
the snow, the layers of the snow from
past storms, and whether there is a
weak layer that could cause an ava-
lanche. You also must understand av-
alanche paths created by gullies on
the mountainsides and where those

can most likely occur.

Though search and rescue careers
might not appear to be related to
STEM disciplines, the reality is that




these professionals spend their time
using physics, biology, math, and en-
gineering to solve problems like the
ones presented in the hypothetical
rescue mission. And those abilities

save lives!

CAREERS IN SEARCH AND
RESCUE

First responders on the SLCOSAR
team often join because they, like the
people they rescue, love to spend
time in the outdoors. They also have a
knack for learning the technical skills
of the job: setting up complex an-
chors, using pulley systems to lift un-
conscious patients from vertical ter-
rain, controlling a drone to find the
patient before setting out, rigging
rope systems across rivers, and so
much more. These professionals train
for months and years to learn all the
skills needed for any situation they

are called to respond to.

In addition, all members of Salt Lake
County Search and Rescue are emer-
gency medical technicians (EMTs).
Traditionally, an EMT works in an am-

bulance and treats patients until they

arrive at the hospital, but they also
work out in the wilderness to provide
medical help to those being rescued.
In the case of search and rescue,
EMTs can help check for spinal inju-
ries, check vitals, set broken bones,
or aid with any immediate medical
ailments before orchestrating a safe

rescue.

In the state of Utah, a high school di-
ploma is the only thing needed to be
eligible for a career in search and res-
cue, though an EMT intensive course
is also required. You will also have
to take two exams to receive your li-
cense at the conclusion of the pro-
gram. Being an EMT requires a vast
knowledge of the science of the hu-
man body, and it can be useful to take
a physiology or anatomy class in high
school if you’re interested in a search

and rescue career.

SEARCHING WITH STEM

Aside from an EMT certification,
it’s necessary for search and rescue
workers to have a working knowledge
of geography and snow science in or-

der to identify and utilize the terrain
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Junior % Nelson Labs.

Achievement’

of Utah

A Sotera Health company

SCAN THE QR CODES
to learn more about STEM careers
and enjoy some science!

Partnering together
to support

STEM

IN THE COMMUNITY

www.nelsonlabs.com




: the location of a lost hiker, climber, or

]

skier is unknown, rescue teams rely
on drones to quickly aid them in their

seérch. This is a much quicker method

s

j:han-_thé technologies previously em-
T - ployed like on-foot search parties and ‘ A R ‘ Y C Q ‘ | ‘ < ‘
weaiedms of dogs. The usage of drones

~“over on-foot methods allows a per-

'son to_be four]d in minutes, instead

' g AR ; _ ~ of weeks, greatly increasing odds of
¢ i survival.
= : ; Once patients have been found,

search and rescue team members
will often call for Life Flight support
because it can take too much time
to transport an injured person down
rugged terrain. Though modern tech-
nologies like drones and helicop- l ’
ters help rescue those in need much .

quicker, sometimes rescues can take MLTeChnOIOgleS

hours at a time.

surrounding the injured persons.

Regardless of the intense nature
For example, in the instance of the

of the job, search and rescue could
stranded skier, rescue workers have

IMPOSSIBLE

be a great option for students who
to be able to identify whether a cer-

love the great outdoors and are pas- O
tain rock is suitable for an anchor and D O E S N T

sionate about STEM. After all, if it

weren’t for the motivated, knowl- C O M P U T E.

edgeable, and passionate volunteers

whether weak layers in the surround-

ing area could cause an avalanche.

Additionally, search and rescue Technology that turns

on SLCOSAR, anyone who got hurt or

- i - ideas into reality.
workers require a working know! lost in our local canyons would have

edge of technology. In cases where no one to call. &
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“The shape of submarines was in-
spired by whales, trains have been
designed to be aerodynamic like a
bird’s beak, and robot hands are de-
signed to copy the fluid and gentle
movements of an elephant’s trunk.

Velcro, actually is one of the best ex-
amples of biomimicry. It was created
in 1955 by Swiss engineer, George de
Mestral after he noticed that burrs
kept getting caught in his dog’s
hair during walks. Fascinated by the

«.hooks in the burrs that created this

-

~ attachment on the dog’s hair, he cop-

Rt .

ied nature’s design and turned it int

: pfoduct.

BIOMIMICRY IN ARCHI

Building design has also been im-
pacted by biomimicry. One example
includes the unique Sagrada Familia
church in Barcelona, designed by ar-
chitect Antoni Gaudi. Using the struc-
ture of branching trees as inspiration,
he created gorgeous beams to hold
the vaulted ceiling of the church up.
Though construction first started in

1882, it still continues to this day.

Another example of biomimicry in
building design is the Eastgate Centre
in Zimbabwe. Though the building
doesn’t appear to be inspired by na-
ture at first glance, the building’s ven-
tilation system is based on the en-

gineering found in African termite

mounds. The mounds are built to stay
a consistent temperature, despite
any kind of temperature extreme. The
Eastgate Centre does the same by
using a passive cooling system that
stores heat during the day and re-
leases it at night when temperatures

are cooler.

Biomimicry also exists a little closer
to home as well. At the College of
Law on the campus of the University
of Utah, the glass on the outside of
the structure has a patterned, reflec-
tive coating that mimics the welbs of
Orb Weaver spiders. Because of this,
birds avoid the structure, reducing

the risk of them hitting the glass.
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BIOMIMICRY IN TECHNOLOGY

More recently, biology-inspired de-
signs have been seen in robotics,
prosthetic designs, and medicine. In
fact, these designs are creating some
incredible technologies in regards to
patient comfort. A special type of mi-
cro-needle developed by research-
ers at Ohio State University copied a
mosquito’s proboscis and is thought
to be pain-free for patients, though

the design is still in the works.

Another example of potential bio-
mimicry in medical fields is a medi-

cal adhesive inspired by the slime

produced by European slugs when
they’re stressed. The slime is super
sticky and flexible, making it a great
material for use in laboratory settings

when stitches aren’t ideal.

Even drones are being built to look
and act like insects, small birds, bats,
and even fish. The Massachusetts
Institute of Technology (MIT) created
a dog-type robot that is very sta-
ble on its four legs. These animal-ro-
bots have a variety of uses, includ-
ing exploring environments that are
not safe for humans, collecting data
about water quality, and sending that

information back to scientists.
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BIOMIMICRY IN APPAREL

Biomimicry has such a wide reach
that even competitive swimsuits have
been made with a material that mim-
ics shark scales, decreasing drag on

swimmers in the water. Another ani-

mal known for its speed, the cheetah,

ry has such a wide reach
competitive swimsuits
made with a material
s shark scales, decreas-
an swimmers in the water.

has been the inspiration behind the
running shoe worn by Asafa Powell
in the 2008 Beijing Olympics and the
cheetah leg prosthetics used by ath-

letes in the Paralympics.

Athletic apparel designed to keep
wearers cool was inspired by pine-
cones. In nature, when a pine cone is
in a humid environment, the pine cone
closes up. When the environment is
less humid, the pine cone opens and

releases its protected seeds. A fabric
2 student teams. This year the focus is

called Inotek was developed to do the . . . .
on biology-inspired designs that can

same. When there is more moisture in . .
help solve problems associated with

the environment (or your body is re- . . . .
climate issues. For more information,

leasing more sweat), tiny air pockets
= ) 4 2 check out the webpage youthchal-

open in the textile, cooling you and L
lenge.biomimicry.org. For educators

wicking away any wetness. . .
both formal and informal, a curricu-

Biomimicry can allow for more ef-
fective and efficient designs. In fact,
the Biomimicry Institute holds a com-
petition every year called the Youth

Design Challenge for high school
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lum aligned with NGSS standards is
offered to support the inclusion of
biomimicry in and out of classroom
settings. Find it on the Biomimicry

Institute website. «
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BECOM E A M ECHAN Ic FOR R J -'.*?'F-S”SJENTISTS WHO STUDY biome- going to need to learn about anat-
L]

_.c_:llin' s are usually interested in ap- omy, physiology, engineering, math,
THE HUMAN BODY

Biomechanical engineers use physics to improve the
performance of the human body.

By: Kellie Yates

‘-rpmﬁnx 4b¥ysics to analyze the capa-

bilft?grs’ofithe human body, animal
sysEems‘L iTwé mechanics of cells, and
other“living :chings. That can mean
working in"fields such as biology,
personal training and physical ther-
apy, or sports equipment design. All
of these fields require some knowl-
edge of biomechanics— whether you
use them to design a pair of tennis
shoes or to understand how cell com-

pounds work.

If you are interested in a career in

biomechanical engineering, you’re

and physics. All of the tools provided
to you in these types of courses will
give you the skills needed to hack the
human body and succeed in biome-
chanics. Because a lot has to do with
biomechanics, even levers, believe it

or not.

WHAT YOU NEED TO KNOW
ABOUT LEVERS

A lever is one of the six simple ma-

chines that can amplify the work




“Athletic trainers can spend
a3 lot of time studying and im-
proving the movement of ath-
letes to decrease chances of
Injury.

being done with a change in force
and distance. Made of three compo-
nents—a fulcrum, a load, and the ef-
fort—levers have been used by hu-
mans, and even some animals like
otters and orangutans, since prehis-
toric times to help accomplish daily

tasks.

The human body is actually full of le-
vers. The fulcrum is the joint, the load
is the weight of the body or part of
the body, and the effort occurs when
your muscles make movement hap-
pen. All of the joints in your body are
one type of three levers, and in order
to find success in biomechanics, it’s
important to know the differences.
When we can identify the type of le-
ver the body is designed to be used
within a specific movement, we can
improve our physical abilities and de-

crease potential injuries.

FIRST-CLASS LEVERS

First-class levers have a fulcrumin the
middle of the system, with the load at
one end and the effort on the other
end. Examples of first-class levers are
things like a teeter-totter (also called
a see-saw), a pair of scissors, or the
claw end of a hammer when a nail is

being removed from the wall.

There aren’t too many first-class le-
vers in the human body, but examples
include the system used to nod your
head up and down, the muscles and
joints involved in straightening your
elbow, and when you use your mus-

cles to rotate your leg in the air.

Have you heard of the phenomenon
called “tech neck”? This is an increas-
ing problem that can cause head-

aches, neck and shoulder tension,
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and back pain. It happens when
head is pushed forward, moving
weight of the head off of its idea
cation, to do things like use texting

watching videos on our smartpho

This happens because our h
moves forward more than it typic
would, which makes the muscle
the back of our neck work harde
keep our head upright. The more
ward your head goes, the more
your neck muscles have to do to k
you upright and balanced, w
can lead to muscle fatigue and s
ness. It really is important to stang

straight!

SECOND-CLASS LEVERS

The load is in the middle of sec-
ond-class levers, and these types of
levers are often seen on certain things
like a wheelbarrow, a stapler, and bot-
tle openers. In the body, an exam-
ple of a second-class lever happens
when you use your lower leg muscles

to stand on your tiptoes.

In this example, the fulcrum is the
joint between the toes and the foot
(called the metatarsophalangeal

joints), the load is the weight of your

effort is genera
the back of
the heel (callg

and soleus mus

This lever is especially important
when it comes to running shoe de-
sign—if a shoe is too stiff to allow the
ankle lever in the foot to naturally
move or inhibits the movement at the
ball of the foot, another second class
lever, the weight of the body can be
amplified, forcing the person wear-
ing the shoe to move unnaturally and
exert more energy for the same level
of movement, which can cause injury
to all of the muscle in your legs, hips,

and even your lower back.




'Made of three components—a
ulcrum, a load, and the effort—
evers have been used by hu-
nans, and even some animals
since prehistoric times to help

accomplish daily tasks.

We're leaving it better
than we found it

Our commitment to the environment is helping
create cleaner and greener communities.

At Dominion Energy, our dedication to a healthy ecosystem goes well beyond our financial
investment in science and technology. It also takes on a personal touch. Like our employee
volunteers who donate thousands of hours each year to conservation efforts. They pitch in
to refurbish nature trails, build outdoor classrooms, clean up streams and parks, and
assist established conservation groups. Environmental stewardship is something
that runs throughout our company. And you can see it at work every day. To
find out more about how we’re putting our energy to work for the environment,

visit DominionEnergy.com/Foundation.

THIRD-CLASS LEVERS

The effort is in the middle of the sys-
tem for third-class levers. Using chop-
sticks, shoveling, or rowing a boat
could all be considered examples of
third class levers. Believe it or not,
most of the joints in the body work
as third-class levers, but some spe-
cific examples include bending your
elbow and bending your knees. These
types of levers are used in the body to
run, jump, kick, and more! They spe-
cifically allow for speed and a large

range of motion.

Have you ever heard someone say
“lift with your knees”? This is because

the motion associated with lifting

weight with the muscles in the back
is a third-class lever, and is easier to
damage than the knee joint. Athletic
trainers can spend a lot of time study-
ing and improving the movement of
athletes to decrease chances of in-
jury while strengthening the muscles
associated with third-class levers, like

shoulder, hip, and core muscles.

By combining knowledge about the
human body and levers, people who
study biomechanics can improve the
performance of the human body, pre-
vent injury, develop prosthetic de-
vices, and more. If this is something
you are interested in, consider tak-
ing classes in physics, math, anatomy,

and physiology.
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Etlih_I.e llsHialt Treats

Ingredients

¥ C. Salted Butter

116 oz. Bag of Mini Marshmallows
12 Chocolate Sandwich Cookies

6 C. Chocolate Crispy Rice Cereal
2 tsp. Vanilla Extract

Black Gel Food Dye

Instructions

1. Line a 9x13 pan with parchment paper or lightly coat with nonstick
spray. Using parchment paper will help to pull the treats easily from
the pan.

2. Crush cookies (aggregate) in a bag using a rolling pin or similar
object.

3. Melt the butter in a pot (large enough to hold all ingredients) on
medium heat.

4. Once the butter is melted, add the marshmallows and continue
stirring until they are completely melted.

5. Remove from heat and add vanilla extract and food coloring until you
reach desired color.

6. Mix in the crispy rice cereal (aggregate) and crushed sandwich
cookies until all the pieces are coated.

7. Pour the mixture into your 9x13 pan and press it down with a lightly
greased spatula. Don’t pack it too hard...press gently to flatten.

8. Let your edible asphalt treats cool for 30 minutes to 1 hour, cutinto  J

squares, and enjoy.

Dominion
Energy’

Actions Speak Louder

STAKER PARSON

MATERIALS & CONSTRUCTIO

. A CRH COMPANY

Staker Parson is The Preferred Source for
sand, rock, and landscape products, ready
mixed concrete, asphalt, paving, and
construction services in Utah. Join our
team and use your awesome STEM skills
in a career you'll love.

www.stakerparson.com

Scan the OR
Code to See How
they are Made!
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